The role of the N-terminal heptad repeat of HIV-1 in the actual lipid mixing step as revealed by its substitution with distant coiled coils.
The gp41 glycoprotein of HIV-1 is considered to be responsible for the actual fusion process between the virus and the host membranes. According to a prevailing model, gp41 trimer organization, directed by the N-terminal coiled-coil region (NHR), is essential for steps involved in the actual merging of viral and cellular membranes. This study addresses a major question: Is the specific sequence of the NHR obligatory for the fusion process, or can it be replaced by distant coiled coils that form different oligomeric states in solution? For this purpose we synthesized three known GCN4 coiled-coil mutants that oligomerize in solution into either dimers, trimers, or tetramers. These peptides were chemically ligated to the fusion peptide thereby creating three chimera peptides with different oligomeric tendencies in solution. These peptides were investigated, together with the 70-mer wild-type peptide (N70), regarding their structure in solution and membrane by using circular dichroism (CD) and FTIR spectroscopies, their ability to induce vesicle fusion, and their ability to bind phospholipid membranes by using surface plasmon resonance (SPR). Our results suggest that local assembly of fusion peptides, facilitated by coiled-coil oligomers, increases lipid mixing ability, probably by facilitating stronger binding of the fusion peptides to the opposing membrane as revealed by SPR. However, N70 is significantly more active than the other chimeras. Overall, the data indicate a correlation between the distinct conformation of N70 in solution and in membranes and its enhanced lipid mixing relative to the GCN4 chimeras.